Using monthly data, we investigate the cyclicality of international fund flows employing correlation and regression analysis. International fund flows are investments by funds like mutual funds, exchange traded funds, closed-end funds and hedge funds. Our results suggest that contemporaneously international fund flows tend to be counter-cyclical, i.e. in an economic downswing fund flows move into the country. The cyclicality of bond flows is more significant than that of equity flows. Global factors dominate the behavior of international fund flows, especially for equity flows.
Introduction
The cyclical behavior of capital flows has received much attention in recent years (Kaminsky et al., 2005; Levy Yeyati et al., 2007; Smith and Valderrama, 2009; Gossel and Biekpe, 2012; Broner et al., 2013; Contessi et al., 2013) . However, few papers have examined the cyclicality of international fund flows. International fund flows are investments in bond and equity markets by institutional investors, such as mutual funds, exchange traded funds (ETFs), closed-end funds and hedge funds. Since 2000, the assets under management by international funds have increased dramatically, both in advanced and emerging markets. As noted by Gelos (2012) , fund flows are more volatile than other types of capital flows. In addition, they play an increasingly important role in international financial markets and the transmission of shocks (Gelos, 2012; Raddatz and Schmukler, 2012) . Hence, investigating the cyclicality of international fund flows is of great importance.
The standard endowment model of a small open economy suggests that capital flows should be counter-cyclical because a country would like to borrow abroad to sustain the permanent level of consumption during recessions. But most empirical studies find that capital flows are pro-cyclical, especially in developing countries (Kaminsky et al., 2005; Broner et al., 2013; Contessi et al., 2013) .
A few studies focus on the cyclical properties of specific capital flows, such as direct investments and portfolio investments (Levy Yeyati et al., 2007; Smith and Valderrama, 2009; Gossel and Biekpe, 2012; Contessi et al., 2013) .
1 However, as far as we know, only two studies examine the cyclical behavior of international fund flows. Based on monthly data derived from Emerging Portfolio Fund
Research (EPFR) Global, Puy (2015) concludes that periods of poor (good) macroeconomic outlooks in advanced markets are being associated with equity and bond outflows (inflows) at the world level. Raddatz and Schmukler (2012) use micro-level data for mutual funds investing in equity and bonds to analyze the behavior of investors in and managers of mutual funds. They find that investors and managers react to shocks by redeeming from funds investing in countries that are in crisis increasing it when conditions improve. However, Puy (2015) and Raddatz and Schmukler (2012) do not investigate the relationship between country-level fund flows and domestic business cycles, which is the focus of our research.
Several issues are explored in this study. Firstly, how did funds behave during the last two decades and was their behavior different during the financial crisis? Secondly, are international fund flows pro-cyclical or counter-cyclical from the perspective of the receiving country? Following previous studies, we employ a correlation-based approach (Alper, 2002; Kaminsky et al., 2005; Smith and Valderrama, 2009; Gossel and Biekpe, 2012; Contessi et al., 2013 ) and a panel data regression approach (Broner et al., 2013) to examine cyclicality. Thirdly, do fund flows behave differently between OECD and non-OECD countries? To address these issues, we estimate the models for OECD and non-OECD countries separately. Finally, are funds flows driven by pull or push factors? We add 1 See section 2 for a discussion of the literature.
push and pull factors in the regression model to examine whether fund flows are driven by global factors or domestic macroeconomic conditions.
Most previous studies conclude that capital flows are pro-cyclical, especially in emerging countries (Kaminsky et al., 2005; Broner et al., 2013; Contessi et al., 2013) . However, our results suggest that fund flows tend to be counter-cyclical contemporaneously. The cyclicality of bond flows is more significant than that of equity flows. In line with most previous studies, we find that global factors dominate the behavior of international fund flows. Fund flows in non-OECD countries are more affected by global factors while fund flows in OECD countries are more influenced by country-specific factors.
The paper proceeds as follows. Section 2 reviews previous studies on the cyclicality of capital flows, and discusses methods to test cyclicality. Section 3 describes the methods employed, while section 4 presents detailed information about the data employed. Section 5 offers the main results and section 6 concludes.
Literature review
The literature on the cyclical behavior of capital flows has grown significantly over the past decade.
Due to data limitations, earlier work mainly focused on net capital flows. Based on quarterly data of 104 countries over the period 1960 -2003 , Kaminsky et al. (2005 conclude that net capital inflows are pro-cyclical in most OECD and developing countries. Hence, capital flows tend to reinforce the business cycle.
However, analyses of net flows instead of gross or disaggregated capital flows may miss important dynamics (Forbes and Warnock, 2012) . Recent studies have therefore investigated the cyclicality of gross and disaggregated capital flows (Smith and Valderrama, 2009; Gossel and Biekpe, 2012; Broner et al., 2013; Contessi et al., 2013) .
As to gross capital flows, based on an analysis of annual data for 103 countries during 1970 , Broner et al. (2013 find that gross capital flows expand during expansions and decline during crisis.
Capital inflows and capital outflows are both pro-cyclical. Contessi et al. (2013) conclude that total inflows are pro-cyclical with output, investment and real interest rate, while net outflows are counter-cyclical with output and investment in both emerging and advanced countries.
As to disaggregated capital flows, some studies focus on the cyclical properties of the individual components of capital flows, such as direct investment, portfolio investment and other investment (mainly debt flows). For a sample of emerging markets, Smith and Valderrama (2009) Contessi et al. (2013) reach the same conclusion. They point out that the pro-cyclical inward capital flows are mainly driven by pro-cyclical inward debt flows in most countries.
As pointed out in the Introduction, only two studies have tested the cyclicality of international fund flows but they do not investigate the relationship between country-level fund flows and business cycles of receiving countries. Puy (2015) calculates a diffusion index to measure the cyclicality of equity and bond flows. The author defines periods of at least two consecutive month inflows or outflows as "surge phase" or "retrenchment phase". Next, he calculates a diffusion index to measure the share of countries experiencing the same phase each month and concludes that the international portfolio flows exhibit strong cyclical behavior at the world level and co-move across countries. Using micro-level data on mutual funds investing in equity and bonds, Raddatz and Schmukler (2012) analyze the behavior of investors in and managers of mutual funds. They find that investors react to shocks by redeeming from funds that invest in countries in crisis and investing in funds when conditions in their home country improve. Fund managers behave similarly. They tend to move capital out of crisis countries and accumulate cash during crises. Hence, institutional investors do not play a stabilizing role.
Another closely related strand of literature is research on international fund investments. In this line of research, three topics have been examined: (i) the behavior of international fund investments,
(ii) the role of these investments in the transmission of financial shocks between countries, and (iii) the drivers of international portfolio flows.
As to the first topic, several studies provide evidence for positive feedback trading, which indicates that fund flows are positively related to contemporaneous and past fund returns (Patro, 2006; Hsieh et al., 2011; Jinjarak et al., 2011; Gelos, 2012) , and herding behavior (Wermers, 1999; Borensztein and Gelos, 2003; Jeon and Moffett, 2010) .
After summarizing several empirical studies, Gelos (2012) concludes that the benchmark following and portfolio rebalancing behavior of fund managers plays an important role in crisis contagion.
As to the drivers of international portfolio flows, the debate focuses on whether common factors (push factors) or country-specific determinants (pull factors) drive the dynamics of international capital flows. Fratzscher (2012) finds that push factors exert a larger effect on capital flows than pull factors both during the crisis and afterwards. Likewise, Puy (2015) finds that push factors drive capital flows in developing countries.
Methodology
We employ a monthly database on fund flows, obtained from EPFR Global. As GDP is not available on a monthly basis, we use industrial production as a proxy for aggregate economic activity (see also Alper, 1998; Ilzetzki and Végh, 2008) . To examine the cyclicality of international fund flows, we use a correlation-based and a regression-based approach. Kaminsky et al. (2005) were the first to test the cyclicality of net capital flows using correlation.
Correlation-based approach
Several subsequent studies have employed this approach (Smith and Valderrama, 2009; Gossel and Biekpe, 2012; Contessi et al., 2013) . 
Regression-based approach
We employ two regression models to test the cyclical behavior of fund flows. Following Broner et al. to Kiviet (1995) , if the T of panel data is large enough ( 30 T  ), the Least-Squares Dummy Variable (LSDV) estimator is valid and more efficient than other estimators. Therefore, the LSDV method is employed to estimate all models.
Model 1 reads as follows: Borensztein and Gelos, 2003; Chhaochharia and Laeven, 2009; Hsieh et al., 2011; Fratzscher, 2012; Jotikasthira et al., 2012; Raddatz and Schmukler, 2012; Puy, 2015) . Subscripts i and t denote country i and time t, respectively. Most studies focus on the contemporaneous cyclicality of capital flows (Kaminsky et al., 2005; Gossel and Biekpe, 2012; Broner et al., 2013; Contessi et al., 2013) . However, we also want to know how fund flows behave when we use leads and lags of the business cycle. Hence, the 3-months-lagged industrial production index and the 6-months-lagged industrial production are also included separately in model 1.
To examine the robustness of our results, we also estimate model 2:
Model 2 includes control variables that can influence the behavior of fund flows, denoted by
, consisting of country-specific variables that attract fund flows ,
and global common shocks G t Z ("push" factors). As pointed out by Calderón and Kubota (2014) , push factors include the world interest rate, returns and volatility of global stock markets and global risk aversion, while pull factors include growth in domestic economic activity and the soundness of macroeconomic policies.
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We include the following controls. Push factors included are the TED spread (cf. Fratzscher, 2012) 4 , the CBOE Volatility Index (VIX) 5 as proxy for risk (cf. Fratzscher, 2012; Ghosh et al., 2013; Burger and Ianchovichina, 2014) , and, following Fratzscher (2012) and Puy (2015) , world equity returns as proxy for the international stock market (calculated as the average of equity returns in US, UK and Japan stock markets). Pull factors included are: domestic equity returns (cf. Chuhan et al., 1998; Fratzscher, 2012) , nominal interest rate, CPI inflation (cf. Calderón and Kubota, 2014) , undervaluation of the real effective exchange (cf. Falcetti and Tudela, 2008; Ghosh et al., 2013; Calderón and Kubota, 2014) and trade openness (cf. Faria et al., 2007; Calderón and Kubota, 2014; Puy, 2015) . Appendix 1 provides details of the control variables and their sources. Following
Fratzscher (2012), we orthogonalize world equity returns by regressing world equity returns on domestic stock market returns and using the residual as measure for world equity returns. Similarly, the nominal interest rate is regressed on inflation and the residual is used as a measure for the interest 3 Calderón and Kubota (2014) find that domestic and external factors have significant explanatory power for advanced countries while domestic factors play a larger role for developing countries. Ghosh et al. (2014) find that global factors determine when surges to emerging markets occur while the magnitude of surges depends largely on domestic factors. Fratzscher (2012) concludes that push factors are the main drivers during crises, while pull factors drive the behavior of fund flows in 2009 and 2010, especially for emerging markets. 4 The TED spread is the difference between the interest rates on interbank loans (LIBOR) and on short-term U.S. government debt ("T-bills"). An increase in the TED spread indicates increasing counterparty risk. 5 The Chicago Board Options Exchange Volatility Index (VIX) is constructed using the implied volatilities of a wide range of S&P 500 index options.
rate. The correlation of variables is shown in Appendix 2; the correlations are generally low.
We estimate model (2) with only push factors, with only pull factors, and with all control variables. We also estimate the models for OECD and non-OECD countries separately.
Data
To analyze the cyclical behavior of fund flows we employ the EPFR Global database, which contains 33,735 equity funds and 21,716 bond funds as shown in Table 1 . EPFR Global tracks funds registered in most major advanced markets, which allocate their assets globally, including mutual funds, exchange traded funds (ETFs), closed-end funds and hedge funds. The data used in this study is fund flows into or out of a specific country. There are two kinds of data employed to calculate country flows. "Fund flows" provided by EPFR Global track the amount of capital flowing into and out of investment funds while "country weightings" track fund managers' portfolio allocation decisions across countries. Therefore, country flows are calculated using the fund flows and its country allocations by EPFR Global. The country flows are scaled by assets under management (cf. Fratzscher, 2012; Puy, 2015) , which reports the total assets invested in the receiving country by all funds.
<Insert Table 1 Firstly, a net inflow of international funds decreases the cost of capital (Stulz, 1999) . Secondly, international portfolio flows have predictive power for domestic stock market returns (Bohn and Tesar, 1996; Froot et al., 2001 ) possibly because foreign investors are better informed than domestic investors and are better placed to anticipate domestic growth (Seasholes, 2004) . Thirdly, portfolio flows reflect a country's integration into the world capital market (Ferreira and Laux, 2009 ). The risk sharing and liquidity benefits of financial openness may enhance the performance of the domestic economy. Therefore, inflows of funds can be a reflection of a forecast of higher growth, especially for less-developed countries.
We find that international fund flows into high-income and upper-higher income countries are more pro-cyclical than those fund flows into lower-middle and low-income countries, as shown in 
Regression-based approach
As shown in Table 3 , the coefficients of industrial production in model 1 for equity flows are all significantly negative, which indicates that equity flows are counter-cyclical contemporaneously and 3 to 6 months after the business cycle. The coefficient of 9 month-lagged industrial production is not significant. The results for bond flows are very similar. However, the cyclicality of bond flows is much higher, as the coefficient of industrial production is much larger than in the model for equity flows. < Insert Table 3 here > Next we estimate 3 versions of model 2: including only push factors, only pull factors and including all control variables. On the basis of the regression results shown in Table 4 , we draw the following conclusions. Firstly, the coefficient of industrial production is also significantly negative when control variables are added. Both equity flows and bond flows are counter-cyclical contemporaneously, and bond flows are more counter-cyclical than equity flows.
Secondly, all push factors included are significant. Equity flows are negatively related to the TED-spread and world stock market returns. However, the coefficient of VIX is significantly positive, which means that fund flows will increase when global risk increases. This may be due to the fact that investors tend to invest more in international mutual funds to diversify risk during shocks or crisis.
Thirdly, as to pull factors, domestic stock market returns and openness have a significant positive effect on equity flows. The coefficients of the nominal interest rate and inflation are also significantly positive and negative, respectively, for bond flows. These outcomes are similar to the finding of Chuhan et al. (1998) that bond flows are more sensitive to country-specific factors.
<Insert Table 4 here >
OECD versus non-OECD countries
We run the regressions separately for OECD countries and non-OECD countries to examine whether the cyclical behavior of fund flows differs across these subsamples. 6 The results for model 2 are shown in Table 5 . We perform a two-sample t-test to test for the significance of any differences. 7 The 6 We have also performed an analysis of correlations. The results (available on request) are similar to those of the regression approach. < Insert Table 5 here >
Before and after the global financial crisis
Fratzscher (2012) Notes: Table 3 explains differences between equity flows and bond flows. Models are estimated with country fixed effects and without time fixed effects. Standard errors are clustered by country. T-statistics in parentheses, *, ** and *** indicate significant at respectively 10%, 5% and 1% level. Notes: Table 4 explains differences between equity flows and bond flows including control variables. Models estimated with country fixed effects and without time fixed effects. Standard errors are clustered by country. Tstatistics in parentheses, *, ** and ***indicate significance at respectively 10%, 5% and 1% level. Notes: Table 5 explains differences between OECD countries and non-OECD countries including control variables.
